CLEANING AND HANDLING METHODS OF ELECTRONIC 
COMPONENT AND CLEANING APPARATUS THEREOF 

TECHNICAL FIELD 

The present invention relates to cleaning and handling 
methods of an electronic component and a cleaning apparatus 
thereof, and more particularly, to cleaning and handling 
methods of an electronic component suitable for cleaning of a 
ceramic wafer such as a wafer made of, e.g., alumina titanium 
carbide, and to a cleaning apparatus therefor. 
BACKGROUND TECHNIQUE 

Conventionally, as a cleaning method of an electronic 
component of this type, there is a known cleaning method for 
cleaning an object to be cleaned (which will be referred to as 
an object to be cleaned, hereinafter) using a sponge member 
while supplying cleaning water to the object to be cleaned. 

In the case of such a conventional cleaning method, a 
considerably high cleaning degree is obtained by both cleaning 
with the cleaning water and wiping operation of the object to 
be cleaned with the sponge member. 

However, when the object to be cleaned is wiped with the 
sponge member, the object to be cleaned is adversely charged 
with electricity, and there are problems that even if the 
cleaning operation is repeated, the certain amount of dust is 
remained, and the object to be cleaned is soiled with the dust 
adhered to the sponge member. 

Thereupon, it is an object to provide cleaning and 
handling methods of an electronic component and a cleaning 
apparatus therefor capable of achieving the cleaning degree 
higher than that of the conventional cleaning method of the 
electronic component . 

DISCLOSURE OF THE INVENTION 

The present inventors wholeheartedly studied to solve the 
above problems and as a result, they found that it is possible 
to clean an electronic component extremely excellently by using 
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cleaning water having the resistivity value of IOmQ or less, 
by separating the sponge member from the object to be cleaned 
during cleaning to clean the sponge member with the cleaning 
water having the resistivity value of IOmQ or less, and by 
soaking the object to be cleaned in the cleaning water having 
the resistivity value of IOmQ or less before cleaning. 

The present invention has been achieved based on these 
facts, and according to a first aspect of the present invention, 
there is provided a cleaning method of an electronic component 
wherein an object to be cleaned is cleaned using a sponge member 
while supplying, to the object to be cleaned, cleaning water 

having the resistivity value of IOmQ or less. 

According to a second aspect, in the first aspect, the 
resistivity value of the cleaning water is adjusted to 5mQ or 
less by including carbon dioxide gas in the cleaning water. 

According to a third aspect, in the first aspect, the 
sponge member is separated from the object to be cleaned during 
cleaning, and the cleaning water is supplied also to the 
separated sponge member. 

According to a fourth aspect, in the second aspect, the 
sponge member is separated from the object to be cleaned during 
cleaning, and the cleaning water is supplied also to the 
separated sponge member. 

According to a fifth aspect, in the first aspect, the 
object to be cleaned is a ceramic wafer. 

According to a sixth aspect, in the second aspect, the 
object to be cleaned is a ceramic wafer. 

According to a seventh aspect, in the third aspect, the 
object to be cleaned is a ceramic wafer. 

According to an eighth aspect, in the fourth aspect, the 
object to be cleaned is a ceramic wafer. 

According to a ninth aspect, there is provided a cleaning 
method of an electronic component wherein an object to be 
cleaned is soaked in cleaning water having the resistivity value 
of IOmQ or less before cleaning. 

According to a tenth aspect, in any one of the first to 
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ninth aspects, the object to be cleaned is soaked in the cleaning 
water having the resistivity value of IOmQ or less before 
cleaning. 

According to an eleventh aspect, there is provided a 
handling method of an electronic component wherein a substrate 
which is an object to be cleaned is placed on a substrate holding 
piece of a substrate rack, and when the substrate is cleaned 
and then the substrate is placed on another substrate holding 
piece of another substrate rack, a dummy substrate is located 
on a film formed surface of the substrate. 

According to a twelfth aspect, there is provided a 
handling method of an electronic component wherein when a 
substrate which is an object to be cleaned is cleaned and then 
is preserved in a state in which the substrate is placed on a 
substrate holding piece of a substrate rack, the substrate rack 
is inclined so that a film formed surface side does not contact 
with the substrate holding piece of the substrate rack. 

According to a thirteenth aspect, in the eleventh aspect, 
when a substrate which is an object to be cleaned is cleaned 
and then is preserved in a state in which the substrate is placed 
on a substrate holding piece of a substrate rack, the substrate 
rack is inclined so that a film formed surface side does not 
contact with the substrate holding piece of the substrate rack. 

According to a fourteenth aspect, there is provided a 
cleaning apparatus of an electronic component comprising: means 
for supplying cleaning water to an obj ect to be cleaned, a sponge 
member for contacting wi th the obj ect to be cleaned to clean 
a surface thereof, means for moving the object to be cleaned 
and the sponge member relative to each other, and means for 
adjusting the resistivity value of the cleaning water to lOM 
Q or less. 

According to a fifteenth aspect, in the fourteenth aspect, 
the apparatus further comprises a soaking portion for soaking 
the object to be cleaned before being cleaned into the cleaning 
water having the resistivity value of IOmQ or less. 

According to a sixteenth aspect, in the fourteenth aspect. 
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the apparatus further comprises means for supplying carbon 
dioxide gas for adjusting the resistivity value of the cleaning 
water to 5mQ or less. 

According to a seventeenth aspect, in the fifteenth 
aspect, the apparatus further comprises means for supplying 
carbon dioxide gas for adjusting the resistivity value of the 
cleaning water to 5mQ or less. 

According to an eighteenth aspect, in the fourteenth 
aspect, the apparatus further comprises means for supplying the 
cleaning water also to the sponge member which is separated from 
the object to be cleaned during cleaning. 

According to a nineteenth aspect, in the fifteenth aspect, 
the apparatus further comprises means for supplying the 
cleaning water also to the sponge member which is separated from 
the object to be cleaned during cleaning. 

According to the present invention, in the cleaning 
method of an electronic component for cleaning an object to be 
cleaned using a sponge member while supplying the cleaning water 
to the object to be cleaned, it is possible to achieve the rapid 
and excellent cleaning by the extremely simple means, i.e., by 
adjusting the resistivity of the cleaning water, and this effect 
could not be obtained by the conventional cleaning method of 
electronic component in which the object to be cleaned is 
cleaned with cleaning water and wiped. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig.l is an explanatory diagram of an embodiment of a 
cleaning apparatus of an electronic component; 

Fig. 2 is a plan view of a stage of the cleaning apparatus; 

Fig, 3 is a graph of characteristics showing the cleaning 
effect by a cleaning method of the electronic component of the 
present invention; 

Fig. 4 is a graph showing the relation between resistivity 
value of cleaning water and the cleaning degree of an object 
to be cleaned by the cleaning method of the electronic component 
of the present invention; 
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Fig. 5 is a perspective view of a cleaning apparatus of 
an electronic component according to another embodiment of the 
present invention ; 

Fig. 6 is a front view of a substrate rack accommodating 
a substrate before it is cleaned; 

Fig. 7 is a front view of a substrate rack accommodating 
a substrate after it is cleaned; 

Fig. 8 is an explanatory diagram showing a keeping state 
of the substrate rack; and 

Fig, 9 is a graph of characteristics for explaining the 
soil preventing effect using a dummy substrate. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Embodiments of the present invention will be explained 
based on the drawings below. 

Figs.l and 2 show an embodiment of a cleaning apparatus 
of an electronic component of the present invention. In the 
drawings, the reference number 1 represents a ring- like stage 
fixed on an upper end of a driving shaft 2 which is rotated 
through a driving mechanism (not shown). As shown in Fig. 2, 
the ring-like stage includes a ring-like member la, and 
supporting projections lb disposed along an inner periphery of 
the ring-like member at a distance from one another. A object 
to be cleaned 20 such as a wafer made of alumina titanium carbide 
is placed on the supporting projections lb so that both front 
and back surfaces of the object to be cleaned 20 can 
simultaneously be cleaned utilizing central space Ic of the 
stage 1. 

In Fig.l, the reference number 3 represents a cleaning 
water supply nozzle for supplying cleaning water 30 to the 
object to be cleaned 20. The nozzle 3 is connected to a 
superpure water tank 5 through a supply pipe 4 . A desired amount 
of carbon dioxide gas is supplied to the superpure water tank 
5 from a carbon dioxide gas cylinder 7 connected to the latter 
through a connection pipe 6, and the cleaning water 30 is 
supplied to the object to be cleaned 20 from the cleaning water 
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supply nozzle 3, The resistivity of cleaning water 30 can be 
adjusted to IOmQ or less. 

In Fig.l, the reference numbers 8 represent a pair of 
sponge members each comprising polyvinyl alchohol sponge 

(Bellclean by trademark of Kanebou Corp.) . Each of the sponge 
member 8 are capable of rotating through a driving mechanism 

(not shown) , and is brought into contact with a surface of the 
object to be cleaned so that dust existing on the object to be 
cleaned 20 is wiped away with the projections 8a formed on the 
surface of the sponge member 8 . 

The pair of sponge members 8 are connected to a fulcrum 
9 through arm members 10. The sponge members 8 are arranged 
such that the members 8 sandwich and simultaneously clean both 
the front and back surfaces of the object to be cleaned 20 by 
the swinging movement of the arm members 10, and such that the 
sponge members 8 simultaneously separate from the object to be 
cleaned. 

In a position of each of the sponge members 8 separated 
from the object to be cleaned 20, a cleaning water supply nozzle 
13 is closely disposed. The cleaning water supply nozzle 13 
is connected to the superpure water tank 5 through a supply pipe 
14. In the separated position of the sponge member 8, cleaning 
water 30 whose resistivity is adjusted to be IOmQ or less is 
supplied . In Fig . 1 , the reference number 31 represents a saucer 
of the cleaning water. Although the saucer 31 merely receives 
the cleaning water 30 supplied from the cleaning water supply 
nozzle 13 in the present embodiment, the saucer 31 may be filled 
with cleaning water 30 and the sponge member 8 may be soaked 
therein . 

A cleaning method using the cleaning apparatus for the 
electronic component will be explained next. 

First, the object to be cleaned 20 is place on a 
predetermined position of the stage, the stage 1 is rotated and 
the cleaning water 30 is supplied to the object to be cleaned 
20. It is preferable that the cleaning water 30 is supplied 
such that the cleaning water 30 sufficiently widespread on both 



the front and back surfaces of the object to be cleaned 20, and 
that the supply of the cleaning water 30 is continued until the 
cleaning operation of the object to be cleaned 20 is completed. 

Next, the sponge members 8 which are rotating are brought 
close to positions to contact with the front and back surfaces 
of the object to be cleaned 20 to which the cleaning water 30 
is supplied, so as to wipe off the dust on the object to be cleaned 
20 such that the projections 8a provided on the surfaces of the 
sponge members 8 wipe both the front and back surfaces of the 
object to be cleaned 20. 

At that time, since the resistivity of the cleaning water 
20 is adjusted to be IOmQ or less, the object to be cleaned 
20 is not charged with electricity by the contact with the sponge 
members 8 and therefore, dust should not be remained on the 
object to be cleaned 20. 

When appropriate time during the cleaning, the sponge 
members 8 are separated from the object to be cleaned 20, and 
in the separated positions, the cleaning water 30 whose 
resistivity is adjusted to be IOmQ or less is supplied to the 
sponge members 8 from the cleaning water supply nozzles 13, 
thereby removing the dust adhered to the sponge members 8. 

Since the sponge members are appropriately cleaned with 
the cleaning water 30 whose resistivity is adjusted to be lOM 
Q or less in this manner, it is possible to keep clean the sponge 
members 8 which contact with the object to be cleaned 20 to wipe 
the dust existing on the surfaces thereof during the cleaning 
operation . 

Since the object to be cleaned is cleaned using the 
cleaning water 30 whose resistivity is adjusted to be IOmQ or 
less in this manner, the object to be cleaned should not be 
charged with electricity even though the sponge members 8 are 
used, it is unnecessary to repeat the cleaning operation many 
times, and it is possible to clean the object to be cleaned to 
a high cleaning degree. 

Although the carbon dioxide gas is supplied to the 
superpure water from the carbon dioxide gas cylinder 7 as the 



means for adjusting the resistivity of the cleaning water 
comprising the superpure water in the present embodiment, the 
adjusting means of the resistivity of the cleaning water is not 
limited to this. For example, if the object to be cleaned is 
not easily influenced by alkali such as zirconia, alkali ion 
using ammonia may be added. Further, if the object to be cleaned 
is not easily influenced by acid such as alumina, it is possible 
to add sulfur oxide or nitrogen oxide. 

However, when the object to be cleaned is weak in alkali 
such as alumina titanium carbide wafer, and when an outbreak 
and processing of powder generated by adding the sulfur oxide 
or nitrogen oxide are not appropriate, it is most preferable 
to add carbon dioxide as in the present embodiment. 

Fig. 5 shows . another embodiment of a cleaning apparatus 
of an electronic component of. the present invention. 

Elements similar to those in the previous embodiment are 
represented with the same reference numbers, and their detailed 
explanations will be omitted. 

In the present embodiment, a soak tank 41 into which 
cleaning water whose resistivity is adjusted to be IOmQ or less 
is supplied is provided in a left end of an apparatus body 40 
so that the object to be cleaned 20 which is a substrate can 
be soaked in the cleaning water before the cleaning operation. 
At that time, the resistivity of the cleaning water supplied 
into the soak tank 41 is adjusted to 5mQ or less by supplying 
carbon dioxide gas from a carbon dioxide gas cylinder (not 
shown) . 

The reference number 42 represents substrate racks each 
having a plurality of, ten in the illustrated embodiment, 
substrate holding pieces 42a. A plurality of substrates 20 can 
be placed on the substrate holding pieces 42a and accommodated. 
The substrates 20 before being cleaned (which will be referred 
to as pre-cleaning substrate) are accommodated on the left side 
substrate rack 42 in Fig. 5, and the substrates 20 after being 
cleaned (which will be referred to as post - cleaning substrate) 
are accommodated on the right side substrate rack 42 in Fig. 5. 
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The reference number 43 represents a substrate take-out 
arm for taking out the pre-cleaning substrate 20 from the 
substrate rack 42 soaked in the soak tank 41 and transferring 
the same onto the stage 1. The reference number 44 represents 
a substrate transfer arm for transferring the post - cleaning 
substrate 20 to a next spin dryer 45, The reference number 46 
represents a substrate accommodation arm for taking out the 
dried substrate 20 from the spin dryer 45 and accommodating the 
same on the substrate rack 42. 

A cleaning method using the cleaning apparatus for the 
electronic component will be explained next. 

First, a dummy substrate 20d is accommodated in the 
lowermost position of the substrate rack 42, the pre-cleaning 
substrate 20 are accommodated above the dummy substrate 20d such 
that a film formed surface of each of the substrates 20 is 
directed upward, and the substrate rack 42 is soaked in the soak 
tank 41 to prepare for the next cleaning step. 

Next, the dummy substrate 20d and then the other 
substrates 20 are sequentially taken out from the lowermost side 
of the substrate rack 42 by the substrate take-out arm 43 and 
are transferred onto the stage 1. Although the detailed 
explanation is not repeated, each of the substrates 20 is 
cleaned by the sponge members 8 which supplying the cleaning 
water having the resistivity of IOmQ or less as in the previous 
embodiment . 

By soaking the substrate 20 in the soak tank 41 filled 
with the cleaning water having the resistivity of IOmQ or less 
before the cleaning operation using the sponge member 8 in this 
manner, dust is more reliably prevented from adhering to the 
substrate 20 which is the object to be cleaned by static 
electricity, and a higher cleaning degree is achieved. 

Next, the cleaned substrate 20 is transferred from the 
stage 1 to the spin dryer 45 by the substrate transfer arm 44 
to dry the substrate 20 by the spin dryer 45. 

Thereafter, the substrates 20 are sequentially 
transferred from the spin dryer 45 to the substrate rack 42 and 



accommodated therein from its uppermost position. 

By repeating such cleaning step, drying step and 
accommodating step, the dummy substrate 20d which was located 
at the lowermost position in the substrate rack 42 accommodating 
the pre-cleaning substrates as shown in Fig. 6 is now 
accommodated at the uppermost position in the substrate rack 
42 accommodating the dried substrates 20 as shown in Fig. 7. 
This dummy substrate 20d prevents the film formed surfaces of 
the cleaned substrates 20 sequentially accommodated below the 
dummy substrate 20 from being soiled. 

Further, according to the present embodiment, the 
substrate rack 42 for accommodating the cleaned and dried 
substrates 20 is inclined and accommodated in a keeping box 50 
as shown in Fig. 8. Therefore, the substrates 20 are kept such 
that their film formed surfaces do not contact with the 
substrate holding pieces 42a. 

Ten substrates (including dummy substrate) accommodated 
in the keeping box 50 and then the keeping box 50 is placed 
outside a clean room within a plant, and a degree of soil was 
measured. Fig. 9 shows results of the measurement. As can be 
seen from Fig. 9, it was confirmed that only the dummy substrate 
was soiled, and the soil preventing effect using the dummy 
substrate was great. 

The degree of soil was measured and evaluated using 
alumina titanium carbide wafer having a diameter of four inches 
and a thickness of 2 mm, and Surf scan made by Tencor Corp. (laser 
type particle counter having resolving power of 0 , 5 Mm or more) . 

A concrete example using the cleaning apparatus of the 
electronic component described in the above embodiments will 
be explained next. 

In the present example, alumina titanium carbide wafer 
having a diameter of four inches was used as the object to be 
cleaned . 

As the cleaning water, carbon dioxide gas was supplied 
to superpure water and substantially saturated, and the 
resistivity was adjusted to 0.3mQ. 



10 




In the cleaning process, the alumina titanium carbide 
wafer having a diameter of four inches was used and the number 
of particles on the wafer was previously measured, time of one 
brushing cleaning step was set to 30 seconds, and spin dry was 
carried out per one brushing cleaning process. The number of 
particles on the wafer was measured at each cleaning step. Such 
cleaning step and measurement were repeated. 

The number of particles on the wafer was measured using 
Surf scan made by Tencor Corp. (laser type particle counter 
having resolving power of 0.5 Mm or more) . 

As a comparative example, superpure water (resistivity 
of 17mQ) was used as the cleaning water and the alumina titanium 
carbide wafer having a diameter of four inches was cleaned in 
the same manner as that of the example, and the measurement was 
repeated . 

Next, the number of particles remained on a surface of 
each of the alumina titanium carbide wafers of the present 
example and the comparative example was measured, and its result 
is shown in Fig. 3 as elimination rate. 

As shown in Fig. 3, in the case of the present example, 
a high cleaning degree as high as substantially 100% elimination 
rate could be achieved by three cleaning cycles. Whereas, in 
the case of the comparative example, 100% elimination rate could 
not be achieved even though the cleaning cycle was repeated more 
than five times, and even if the cleaning cycle was further 
repeated, the elimination rate was not enhanced, and the higher 
cleaning was not possible. 

Next, the value of the resistivity of the cleaning water 
and a cleaning degree of the ob j ect to be cleaned were measured . 

An alumina titanium carbide wafer having a diameter of 
four inches as in the previous example was used as the object 
to be cleaned. As the cleaning water, carbon dioxide gas was 
supplied to superpure water while adjusting its flow rate, and 
the resistivity was adjusted to 0 . 1 to 17mQ . Other conditions 
were the same as those of the previous example, and the cleaning 
step was carried out once and then, the number of particles on 
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the wafer was measured, and its result is shown in Fig. 4 as 
elimination rate. 

As shown in Fig. 4, it was confirmed that the elimination 
rate of the particles is extremely increased as the resistivity 
of the cleaning water becomes equal to lOM or less, especially 
equal to 5mQ or less. 



£3 

id 
iy 

ry 

sn 

ry 
ry 

^3 



12 



